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(57) ABSTRACT 

A system and method is described for communicating With 
a communication device. An uplink connection uniquely 
associated With the communication device and uniquely 
associated With an uplink-session identi?er is established. 
The uplink connection is a Wireless connection. A doWnlink 
connection uniquely associated With the communication 
device and uniquely associated With a doWnlink-session 
identi?er is established. The doWnlink connection is a Wire 
less connection. Amessage from the communication device 
is received over the uplink connection Within a time period. 
A message is sent to the communication device over the 
doWnlink connection Within the time period. 
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METHOD AND APPARATUS FOR ESTABLISHING 
MULTIPLE BANDWIDTH-LIMITED 

CONNECTIONS FOR A COMMUNICATION 
DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is related to co-pending US. 
patent application Attorney Docket NBLE-OOZ/OOUS, 
entitled “Method and Apparatus for Just-in-Time Provision 
ing Application-Related Information at a Communication 
Device;” and US. patent application Attorney Docket 
NBLE-003/00US, entitled “Method and Apparatus for Man 
aging Resources Stored on a Communication Device;” all 
?led on the same day, the disclosures of Which are incor 
porated herein by reference. 

BACKGROUND 

[0002] The invention relates generally to communication 
devices and communication systems. More speci?cally, the 
invention relates to a system and method for establishing 
multiple bandWidth-limited connections for a communica 
tion device such as, for example, separate uplink and doWn 
link connections. 

[0003] FIG. 1 shoWs a system block diagram of a knoWn 
communication netWork. Communication device 100 is 
coupled to mobile netWork 110 by Wireless connection 105. 
Mobile netWork 110 is coupled to gateWay 120. GateWay 
120 is also coupled to netWork 130, Which is in turn coupled 
to netWork service A 140, netWork service B 150 and 
netWork service C 160. NetWork services 140, 150 and 160 
can be, for example, storage devices storing content such as, 
for example, multimedia content in the form of an Internet 
site that is capable of being fetched by netWork service 
requests, or softWare applications that can receive instruc 
tion from a remote location such as an e-mail listing service. 

[0004] Communication device 100 can be any type of 
appropriate communication device that is coupled to a 
mobile netWork 10 via a bandWidth-limited connection such 
as a Wireless connection. Communication device 100 can be, 
for example, a Wireless telephone, a Wireless personal digital 
assistant (PDA), a Wireless pager or any sort of hybrid 
Wireless device that combines some or all their functionality. 
In other Words, the communication device 100 can be any 
type of device that alloWs communications based on, for 
example, voice, data, text, graphics, animation, multimedia 
content or combinations thereof. 

[0005] GateWay 120 can be any sort of appropriate gate 
Way device or interface betWeen a mobile netWork 110 and 
a different type of netWork such as a non-Wireless netWork 
represented in FIG. 1 as netWork 130. NetWork 130 can 
include multiple types of netWorks such as the plain old 
telephone system (POTS), a data transmitting netWork or 
combinations thereof and can include additional types of 
gateWays and other types of netWorks not shoWn. 

[0006] In the knoWn system con?guration shoWn in FIG. 
1, a single Wireless connection is typically established 
betWeen communication device 100 and mobile netWork 
110. This Wireless connection is shoWn as connection 105. 
Such a knoWn Wireless connection can alloW communica 
tions other than voice-only communications. The knoWn 
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Wireless connection can be con?gured, for example, using 
the Short Message Service (SMS) protocol or the Wireless 
Application Protocol 

[0007] The SMS protocol, for example, is a text-messag 
ing service that uses the voice-based protocol of a netWork. 
The SMS protocol can support most Wireless netWorks such 
as, for example, a Global System for Mobile Communica 
tions (GMS)-based netWork, a code-division multiple access 
(CDMA)-based netWork, or a time-division multiple access 
(TDMA)-based netWork. Regardless of the netWork con 
?guration, the SMS protocol alloWs a text-messaging ser 
vice over a single Wireless connection betWeen the commu 
nication device and the mobile netWork. 

[0008] Similarly, the WAP protocol establishes a single 
connection betWeen the communication device and the 
mobile netWork to alloW communications other than voice 
only communications. In particular, the WAP protocol is 
con?gured to operate at the Open System Interconnection 
(OSI) transport layer (i.e., information is exchanged and 
delivered betWeen and Within netWorks) rather than the 
netWork layer protocol. The WAP protocol is based on a 
request-response mechanism. Consequently, a request sent 
from a communication device 100 over Wireless connection 
105 to the mobile netWork 110 is received by a WAP 
compatible gateWay 120. The WAP-compatible gateWay 120 
then creates a fetch request compatible With netWork 130 
and fetches the requested information, for example, from 
netWork service A 140. In this speci?c example based on the 
WAP protocol, netWork service A 140 is a Web site that has 
content, Which can be fetched by a request (also referred to 
herein as a fetch request) from communication device 100. 
Once the content from netWork service A 140 is fetched and 
forWarded through gateWay 120, it is provided through the 
mobile netWork 110 and Wireless connection 105 to com 
munication device 100. Once the requested content is 
fetched and provided to communication device 100, the 
speci?c connection 105 is removed until the next fetch 
request occurs at Which point in time a neW communication 
connection 105 is established. 

[0009] A fundamental limitation of such a WAP-based 
con?guration is that When communication device 100 sends 
a fetch request over connection 105, additional fetch 
requests cannot be sent from communication device 100 
until the response to the initial fetch request is received by 
communication device 100 over Wireless connection 105. At 
this point in time, the connection is torn doWn. After the next 
fetch request is sent from communication device 100, a neW 
connection is established speci?cally for that neW fetch 
request. 

[0010] Consequently, knoWn protocols such as the SMS 
protocol and the WAP protocol are limited in either their 
ability to deliver more than just text-based messaging or 
their ability to provide multimedia content in more than a 
serial request-response manner. Thus, a need exists to pro 
vide better capabilities to communication devices connected 
to a netWork over a Wireless connection. 

SUMMARY OF THE INVENTION 

[0011] A system and method for communicating With a 
communication device is described. An uplink connection 
uniquely associated With the communication device and 
uniquely associated With an uplink-session identi?er is 
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established. The uplink connection is a Wireless connection. 
A doWnlink connection uniquely associated With the com 
munication device and uniquely associated With a doWnlink 
session identi?er is established. The doWnlink connection is 
a Wireless connection. A message from the communication 
device is received over the uplink connection Within a time 
period. Amessage is sent to the communication device over 
the doWnlink connection Within the time period. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 shoWs a system block diagram of a knoWn 
communication netWork. 

[0013] FIG. 2 shoWs a system block diagram of a com 
munication netWork according to an embodiment of the 
invention. 

[0014] FIG. 3 shoWs a method for establishing commu 
nication With a communication device according to an 
embodiment of the invention. 

[0015] FIG. 4 shoWs an example of a database structure 
according an embodiment of the invention. 

[0016] FIG. 5 shoWs a system block diagram of a com 
munication netWork including distributed gateWays, accord 
ing to another embodiment of the invention. 

DETAILED DESCRIPTION 

[0017] The invention relates to establishing multiple band 
Width-limited connections for a communication device. 
Such bandWidth-limited connections can include, for 
example, separate uplink and doWnlink Wireless connections 
for the communication device. These uplink and doWnlink 
connections can be uniquely associated With session iden 
ti?ers, Which are maintained for the duration of a session. 
Such uplink and doWnlink connections alloW the commu 
nication device, for example, to send netWork service 
requests and receive responses to netWork service requests 
in parallel. In other Words, multiple netWork service requests 
can be sent from the communication device Without Waiting 
for the responses. In addition, the responses to netWork 
service requests can be received in any order. 

[0018] The term “bandWidth-limited connection” is used 
to include any type of connection Where the bandWidth of 
the information desired to be transmitted exceeds the avail 
able bandWidth capacity of the connection. Such a band 
Width-limited connection can include, for example, a Wire 
less data connection con?gured to send and/or receive 
multimedia content. The term “session” is used here to mean 
the operation of the communication device for a period of 
time, during at least a portion of Which the communication 
device is in communication With the mobile netWork. 

[0019] Connections With the communication device are 
“established” in the sense that the appropriate handshaking 
is performed. Thus, from the perspective of the communi 
cation device, connections With for example a mobile net 
Work are established in the sense that the communication 
device sends and receives the appropriate login requests and 
messages as needed. From the perspective of the mobile 
netWork or application server, connections With the com 
munication device are established in the sense that the 
mobile netWork or application server receive and send the 
appropriate login requests and messages as needed. Con 
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nections involving the communication device can be estab 
lished using, for example, encryption methods to provide the 
secure exchange of information. 

[0020] The term “network service request” is used to mean 
any type of request or instruction sent from the communi 
cation device to another device via the mobile netWork. 
Similarly, the term “network service response” is used to 
mean any type of information provided in response to the 
netWork service request. For example, a netWork service 
request can be a request to a Web site based on the http 
protocol. In this example, the content of the Web site fetched 
from the Web site based on the netWork service request is the 
netWork service response. Alternatively, a netWork service 
request can be, for example, an instruction to a softWare 
application. For example, the netWork service request can be 
an instruction to an e-mail list service, Which can provide 
one or more future e-mails to the communication device 

based on the instruction. In this example, the future e-mail(s) 
is the netWork service response. 

[0021] FIG. 2 shoWs a system block diagram of a com 
munication netWork according to an embodiment of the 
invention. Communication device 200 is coupled to gateWay 
220 through mobile netWork 210 by an uplink connection 
205 and a doWnlink connection 207. GateWay 220 is coupled 
to netWork 230 and database 270. NetWork 230 is coupled 
to netWork service A 240, netWork service B 250 and 
netWork service C 260. NetWork services A240, B 250 and 
C 260 can be any type of information stored at a netWork 
device that is remotely accessible. Such netWork services 
can be, for example, Web-based multimedia content or a 
non-Web-based softWare application. 

[0022] Communication device 200 includes antenna 201, 
user interface 202, processor 203 and memory device 204. 
GateWay 220 includes application server 221, Which 
includes authentication module 223 and handler 225. Appli 
cation server 221 includes softWare con?gured to alloW the 
functionality discussed beloW, including the functionality 
relating to the authentication module 223 and handler 225. 
Similarly, communication device 200 includes client-side 
softWare that is con?gured to operate With the softWare of 
application server 221. Note that although the softWare is 
described in terms of client and server softWare, any appro 
priate softWare con?guration, such as distributed softWare, is 
possible. 

[0023] The uplink connection 205 and doWnlink connec 
tion 207 are established for a particular communication 
device 200 for the duration of a session. In other Words, once 
the communication device 200 is connected to the mobile 
netWork 210 via the uplink connection 205 and doWnlink 
connection 207, the session information associated With 
those connections is maintained during the duration of the 
session regardless of the particular status of the connections. 
Said another Way, once a user enables communication 
device 200 to request connection to the mobile netWork 210 
for a given session, the session information used to establish 
those uplink and doWnlink connections 205 and 207, respec 
tively, are maintained for the session duration. After the user 
enables the communication device 200 to disable the con 
nection, the session is over and session information for that 
session is no longer maintained. Consequently, if uplink and 
doWnlink connections 205 and 207, respectively, are tem 
porarily inoperative due to, for example, environmental 
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reasons or a topographical obstruction, once those connec 
tions can be reestablished Within a given session, they are 
reestablished having the same associated session informa 
tion. 

[0024] Thus, When uplink and doWnlink connections 205 
and 207, respectively, are established, they are established 
With particular session identi?ers. For example, the uplink 
connection 205 can be established With an uplink-session 
identi?er and the doWnlink connection 207 can be estab 
lished With an associated doWnlink-session identi?er. Con 
sequently, if the connections become inoperative during the 
course of a session, they can be reestablished With the same 
respective session identi?ers. 

[0025] Although the uplink and doWnlink connections are 
discussed in reference to a distinctive uplink-session iden 
ti?er and doWnlink session-identi?er, many other embodi 
ments are possible. For example, a particular uplink con 
nection and doWnlink connection can be associated With the 
same session identi?er. In this embodiment, the uplink 
session identi?er and doWnlink-session identi?er can be the 
same for the duration of a particular session for that speci?c 
communication device. Thus, an uplink connection and a 
doWnlink connection can be uniquely associated With the 
same session identi?er in the sense that the uplink connec 
tion is the only uplink connection associated With that 
session identi?er and the doWnlink connection is the only 
doWnlink connection associated With that session identi?er. 

[0026] In another alternative embodiment, more than a 
single uplink connection and/or more than a single doWnlink 
connection can be established for a particular communica 
tion device. For example, it is possible to establish a single 
uplink connection and multiple doWnlink connections for a 
particular communication device such as a Wireless PDA 
that has capability for receiving, storing and/or displaying 
high-bandWidth information content. In such a con?gura 
tion, multiple doWnlink connections can be established to 
alloW the transfer of high-bandWidth information content to 
the communication device. A single uplink connection may 
be appropriate to send loW-bandWidth netWork service 
requests While multiple doWnlink connections alloW the 
doWnloading of high-bandWidth information content. In 
such an embodiment, the uplink connection may be associ 
ated With a particular uplink-session identi?er While the 
multiple doWnlink connections each can be associated its 
oWn doWnlink-session identi?er. Alternatively, the single 
uplink connection and multiple doWnlink connections could 
all be associated With the same session identi?er. 

[0027] In summary, the session identi?er(s) can be asso 
ciated With a particular communication device for a particu 
lar session With tWo or more Wireless connections, such as 
at least one uplink connection and at least one doWnlink 
connection. 

[0028] FIG. 3 shoWs a method for establishing commu 
nication With a communication device according to an 
embodiment of the invention. At step 300, a login request is 
sent from communication device 200 to authentication mod 
ule 223. The login request can include, for example, a user 
name, a passWord and a gateWay address. The gateWay 
address can identify the appropriate gateWay or application 
server for this particular communication device. For 
example, the gateWay address can identify a speci?c appli 
cation server that is normally accessed by the communica 
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tion device. Such an application server can, for example, 
store copies of the applications or data used for storage 
management of the communication device or used to pro 
vision the communication device. These tWo examples are 
described in pending patent applications Attorney Docket 
NBLE-OOZ/OOUS, entitled “Method and Apparatus for Just 
in-Time Provisioning Application-Related Information at a 
Communication Device,” and US. patent application Attor 
ney Docket NBLE-003/00US, entitled “Method and Appa 
ratus for Managing Resources Stored on a Communication 
Device,” respectively, both of Which are speci?cally incor 
porated here by reference. 

[0029] At step 310, the authentication module 223 authen 
ticates the user of communication device 200. This authen 
tication can be performed, for example, through generally 
knoWn encryption techniques. This authentication can be 
performed, for example, by comparing the user name, pass 
Word and gateWay address to a database having information 
obtained through service enrollment. Such a database can be 
store, for example, in database 270. FIG. 4 shoWs an 
example of a database structure according an embodiment of 
the invention. 

[0030] As shoWn in FIG. 4, database record 400 can 
include the folloWing ?elds: user name 410, passWord 420, 
gateWay address 430, uplink-session identi?er 440, doWn 
link-session identi?er 450 and application-session identi?er 
460. Database record 400 is shoWn in FIG. 4 With example 
values: user name 410 has a value “jsmith,” passWord 420 
has a value “john,” and gateWay address 430 has a value 
“picotop.defyWire.com@ 1974.” These values can be deter 
mined as part of an earlier enrollment process and then 
stored in database record 400. Consequently, upon receiving 
the login request for communication device, the authentica 
tion module 223 can compare the login request to the values 
stored in record 400 to con?rm Whether the user at com 
munication device 200 is authoriZed. 

[0031] At step 320, application server 221 assigns an 
uplink-session identi?er associated With communication 
device 200 for this particular session. For example, the 
uplink-session identi?er can be a randomly generated 64-bit 
number that is stored in uplink-session identi?er 440 of 
database record 400. At step 330, application server 221 
assigns a doWnlink-session identi?er for communication 
device 200 for this particular session. This doWnlink-session 
identi?er can be, for example, a 64-bit randomly generated 
number that is stored in doWnlink-session identi?er 450 of 
database record 400. Although the uplink-session identi?er 
and the doWnlink-session identi?er are described by Way of 
example as 64-bit randomly generated numbers, other con 
?gurations are possible such as for example session identi 
?ers having different lengths or being non-randomly gener 
ated. The uplink-session identi?er and doWnlink-session 
identi?ers can be, for example, transmission control proto 
col/internet protocol (TCP/IP) netWork addresses that are 
assigned to communication device 200 for the duration of 
the session. As mentioned above, the uplink-session identi 
?er and doWnlink session-identi?er can be tWo distinctly 
different values each associated With its respective connec 
tion or, alternatively, can be the same value associated With 
both the uplink and doWnlink connections. 

[0032] At step 340, an application-session identi?er for 
communication device 200 can be assigned. The applica 



US 2004/0037240 A1 

tion-session identi?er can be, for example, dynamically 
assigned. The application-session identi?er can be a ran 
domly generated value that is used internally for the appli 
cation run by application server 221. Note that step 340 is an 
optional step and can be used as an administrative alterna 
tive to the netWork addresses that are typically much longer 
than a value for the application-session identi?er 460. For 
example, the application-session identi?er 460 is shoWn in 
FIG. 4 as having a value of “77CH67.” 

[0033] At step 350, an uplink connection 205 is estab 
lished With communication device 200. The uplink connec 
tion 205 is associated With the value for uplink-session 
identi?er 440. At step 360, a doWnlink connection 207 is 
established With communication 20 device 200. The doWn 
link connection 207 is associated With the value for doWn 
link-session identi?er 450. 

[0034] Once the uplink and doWnlink connections 205 and 
207, respectively, are established, the communication device 
200 can perform appropriate communications With mobile 
netWork 210 as Well as With netWork 230 through handler 
225. For example, at step 370, a netWork service request 
from communication device 200 can be sent to mobile 
netWork 210 over uplink connection 205. Such a netWork 
service request, for example, can request content located at 
netWork service B 250. Such netWork service request is 
forWarded to handler 225, Which translates the netWork 
service request into a format compatible With netWork 230 
and netWork service B 250. Such a request can be, for 
example, a conventional fetch command for the World Wide 
Web. Based on this netWork service request, a netWork 
service response is forWarded from netWork service B 250 
through netWork 230 to gateWay 220. At step 380, the 
netWork service response is forWarded to communication 
device 200 over doWnlink connection 207 through mobile 
netWork 210. 

[0035] Although the above example relates to netWork 
service requests and responses to the netWork service 
requests, other types of requests are possible. For example, 
the application server 221 can provide communication 
device 200 access to personal and/or enterprise data in real 
time, as Well as run applications from a single central 
location. The application server 221 can thus provide access 
to other applications that can be operated on the communi 
cation device 200. Such other applications include, for 
example, instant messaging, order placement systems, ?eld 
force automation, location-based services, e-mail calendar, 
neWs brokerage functions, and a variety of other personal 
iZed data types. Such other applications can be integrated 
With the application server 221 or can be located in separate 
locations Within, for example, netWork 230 or even mobile 
netWork 210. Access to such other applications alloWs 
communications devices having, for example, limited 
memory or processing capabilities to operate applications 
remotely that could not be operated locally at the commu 
nication devices. 

[0036] The method described in connection With FIGS. 3 
and 4 can be implemented With any appropriate softWare 
that is compatible With communication device 200. For 
example, J avaTM 2 Micro Edition (J2ME) is Sun Microsys 
tem’s version of JavaTM con?gured for machines With lim 
ited hardWare resources such as Wireless phones, PDAs, and 
other consumer electronic and embedded devices. J2ME is 
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con?gured to Work With machines having as little as 128 KB 
of RAM and With processors much less poWerful than those 
used on typical desktop and server machines. J2ME consists 
of a set of pro?les each of Which is de?ned for a particular 
type of device and consists of a minimum set of class 
libraries required for the particular type of device and a 
speci?cation of a J avaTM virtual machine required to support 
the device. Accordingly, the J2ME version of J avaTM can be 
used to develop softWare that implements the methods 
discussed above in reference to FIGS. 3 and 4. For example, 
a portion of the softWare can reside on communication 
device 200 and a complimentary portion of the softWare can 
reside on gateWay 220. 

[0037] FIG. 5 shoWs a system block diagram of a com 
munication netWork including distributed gateWays, accord 
ing to another embodiment of the invention. Communication 
device 500 is coupled to gateWay 580 through mobile 
netWork 510 by an uplink connection 505, and to gateWay 
520 through mobile netWork 510 by a doWnlink connection 
507. GateWays 520 and 580 are connected to each other by 
connection 590. GateWays 520 and 580 are also separately 
connected to database 570. In addition, gateWay 520 is 
coupled to netWork 530. NetWork 530 is coupled to netWork 
service A 540, netWork service B 550 and netWork service 
C 560. Communication device 500 includes antenna 501, 
user interface 502, processor 503 and memory device 504. 
GateWay 520 includes application server 521, Which 
includes authentication module 523 and handler 525. Gate 
Way 580 includes application server 581, Which includes 
authentication module 583 and handler 585. 

[0038] Application servers 521 and 581 each include 
softWare con?gured to alloW the functionality discussed 
above, including the functionality relating to the authenti 
cation modules 523 and 583, and handlers 525 and 585, 
respectively. Similarly, communication device 500 includes 
client-side softWare that is con?gured to operate With the 
softWare of application servers 521 and 581. Note that 
although the softWare is described in terms of client and 
server softWare, any appropriate softWare con?guration, 
such as distributed softWare, is possible. 

[0039] The uplink connection 505 and doWnlink connec 
tion 507 are established for a particular communication 
device 500 for the duration of a session. This resulting 
session is similar to that described above in reference to 
FIG. 2. Here, hoWever, the uplink connection 505 and the 
doWnlink connection 507 are established With distributed 
gateWays: uplink gateWay 580 and doWnlink gateWay 520, 
respectively. 

[0040] The uplink and doWnlink connections can be estab 
lished in different Ways. For example, the communication 
device 500 can send a login request to the uplink gateWay 
580. Based on the login request, the uplink gateWay 580 can 
authenticate the user and assign an uplink session identi?er 
associated With communication device 500 and uplink gate 
Way 580. The uplink gateWay 580 can also assign a doWn 
link session identi?er associated With the communication 
device 500 and doWnlink gateWay 580. 

[0041] The doWnlink session identi?er can then be used to 
establish the doWnlink connection 507. For example, the 
doWnlink session identi?er can be provided to doWnlink 
gateWay 520 from uplink gateWay 580 via connection 590. 
Based on the received doWnlink session identi?er, the doWn 



US 2004/0037240 A1 

link connection 507 can be established betWeen doWnlink 
gateway 520 and communication device 500. Alternatively, 
the doWnlink session identi?er can be provided from the 
uplink gateWay 580 to the communication device 500, 
Which can then establish the doWnlink connection With 
doWnlink gateway 520 based on the doWnlink session iden 
ti?er. 

[0042] Although FIG. 5 shoWs a communication netWork 
With tWo distributed gateWays, other con?gurations of dis 
tributed gateWays are possible. For example, in embodi 
ments Where a communication device is associated With 
multiple doWnlink connections, these doWnlink connections 
can be distributed across multiple doWnlink gateWays. For a 
speci?c eXample, Where a communication device is associ 
ated With three doWnlink connections and three distributed 
doWnlink gateWays, these three connections each can be 
uniquely associated With one of the three doWnlink gateWays 
(each doWnlink connection being uniquely associated With 
one doWnlink gateWay). Where a communication device is 
associated With three doWnlink connections and tWo distrib 
uted doWnlink gateWays, tWo doWnlink connections can be 
associated With one doWnlink gateWay and the remaining 
doWnlink connection can be associated With the remaining 
doWnlink gateWay. 

[0043] Similar to the above-described embodiments With 
multiple doWnlink connections and distributed doWnlink 
gateWays, embodiments With multiple uplink connections 
and distributed uplink gateWays are also possible. Alterna 
tively, embodiments With both multiple doWnlink connec 
tions, and distributed doWnlink gateWays, and multiple 
uplink connections and distributed uplink gateWays are also 
possible. 

CONCLUSION 

[0044] While various embodiments of the invention have 
been described above, it should be understood that they have 
been presented by Way of eXample only, and not limitation. 
Thus, the breadth and scope of the invention should not be 
limited by any of the above-described embodiments, but 
should be de?ned only in accordance With the folloWing 
claims and their equivalents. 

[0045] The previous description of the embodiments is 
provided to enable any person skilled in the art to make or 
use the present invention. While the invention has been 
particularly shoWn and described With reference to embodi 
ments thereof, it Will be understood by those skilled in the 
art that various changes in form and details may be made 
therein Without departing from the spirit and scope of the 
invention. For eXample, although application server 221 is 
described above in reference to FIG. 2 as being located With 
the gateWay 220, the application server and its related 
functionality can be located separate from the gateWay 220. 
The application server and its related functionality can be, 
for eXample, a separate server coupled to netWork 230, 
mobile netWork 210 or distributed across multiple netWorks. 
In other Words, the application server need not be co-located 
With the mobile-netWork gateWay. 

What is claimed is: 

1. A method for communicating With a communication 
device, comprising: 
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establishing an uplink connection uniquely associated 
With the communication device and uniquely associ 
ated With an uplink-session identi?er, the uplink con 
nection being a Wireless connection; 

establishing a doWnlink connection uniquely associated 
With the communication device and uniquely associ 
ated With a doWnlink-session identi?er, the doWnlink 
connection being a Wireless connection; 

receiving a message from the communication device over 
the uplink connection Within a time period; and 

sending a message to the communication device over the 
doWnlink connection Within the time period. 

2. The method of claim 1, further comprising: 

receiving a ?rst netWork service request from the com 
munication device over the uplink connection; 

sending a netWork service response associated With the 
?rst netWork service request to the communication 
device over the doWnlink connection; 

receiving a second netWork service request from the 
communication device over the uplink connection, 
receiving the second netWork service request after 
receiving the ?rst netWork service request and before 
sending the netWork service response associated With 
the ?rst netWork service request; and 

sending a netWork service response associated With the 
second netWork service request to the communication 
device over the doWnlink connection based on the 
second netWork service request, sending the netWork 
service response associated With the second netWork 
service request after receiving the ?rst netWork service 
request, after receiving the second netWork service 
request and before sending the netWork service 
response associated With the ?rst netWork service 
request. 

3. The method of claim 2, Wherein: 

the netWork service response associated With the ?rst 
netWork service request has at least a visual portion. 

4. The method of claim 1, further comprising: 

reestablishing, after the uplink connection being tempo 
rarily inoperative, the uplink connection uniquely asso 
ciated With the communication device and uniquely 
associated With the uplink session identi?er; and 

reestablishing, after the doWnlink connection being tem 
porarily inoperative, the doWnlink connection uniquely 
associated With the communication device and 
uniquely associated With the doWnlink session identi 
?er. 

5. The method of claim 1, Wherein: 

the uplink-session identi?er is a Transmission Control 
Protocol/Internet Protocol (TCP/IP) netWork address 
assigned to the communication device for a duration of 
the time period; and 

the doWnlink-session identi?er is a TCP/IP netWork 
address assigned to the communication device for the 
duration of the time period. 

6. The method of claim 1, Wherein: 

the uplink-session identi?er and the doWnlink-session 
identi?er are unique Within a plurality of session iden 
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ti?ers associated With a communication network to 
Which the communication device is coupled. 

7. The method of claim 1, Wherein: 

the uplink-session identi?er and the doWnlink-session 
identi?er are unique Within a plurality of session iden 
ti?ers associated With a service application. 

8. The method of claim 1, further comprising: 

receiving a login request from the communication device; 
and 

sending an authentication key to the communication 
device if the login request is authentic, the authentica 
tion key including the uplink-session identi?er and the 
doWnlink-session identi?er. 

9. A method for establishing a connection With a com 
munication device, comprising: 

assigning an uplink-session identi?er and a doWnlink 
session identi?er to a communication device for a 
duration of a session, the uplink-session identi?er and 
the doWnlink-session identi?er being assigned to the 
communication device independent of a connection 
status for the communication device during the session; 

sending an uplink-session-initiation message to the com 
munication device based on the assigned uplink-ses 
sion identi?er, the uplink-session-initiation message 
being associated With a ?rst bandWidth-limited connec 
tion to the communication device during the session; 
and 

sending a doWnlink-session-initiation message to the 
communication device based on the assigned doWnlink 
session identi?er, the doWnlink-session-initiation mes 
sage being associated With a second bandWidth-limited 
connection to the communication device during the 
session. 

10. The method of claim 9, further comprising: 

receiving a message from the communication device over 
the ?rst bandWidth-limited connection contemporane 
ously With sending a message to the communication 
device over the second bandWidth-limited connection. 

11. The method of claim 9, Wherein the communication 
device is from a plurality of communication devices each 
having their oWn ?rst bandWidth-limited connection and 
second bandWidth-limited connection, each communication 
device from the plurality of communication devices having 
a uniquely assigned uplink-session identi?er and a uniquely 
assigned doWnlink-session identi?er. 

12. The method of claim 9, Wherein: 

the uplink-session identi?er is a Transmission Control 
Protocol/Internet Protocol (TCP/IP) netWork address 
assigned to the communication device for the duration 
of the session; 

the doWnlink-session identi?er is a TCP/IP netWork 
address assigned to the communication device for the 
duration of the session; 

the ?rst bandWidth-limited connection is a Wireless con 

nection; and 

the second bandWidth-limited connection is a Wireless 
connection. 
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13. The method of claim 9, further comprising: 

resending, after the ?rst bandWidth-limited connection 
being temporarily inoperative during the session, the 
uplink-session-initiation message to the communica 
tion device based on the assigned uplink-session iden 
ti?er; and 

resending, after the second bandWidth-limited connection 
being temporarily inoperative during the session, a 
doWnlink-session-initiation message to the communi 
cation device based on the assigned doWnlink-session 
identi?er. 

14. The method of claim 9, further comprising: 

receiving, during the session, a ?rst netWork service 
request from the communication device over the ?rst 
bandWidth-limited connection; 

sending, during the session, a netWork service response 
associated With the ?rst netWork service request to the 
communication device over the second bandWidth 
limited connection; 

receiving, during the session, a second netWork service 
request from the communication device over the ?rst 
bandWidth-limited connection, receiving the second 
netWork service request after receiving the ?rst netWork 
service request and before sending the netWork service 
response associated With the ?rst netWork service 
request; and 

sending, during the session, a network service response 
associated With the second netWork service request to 
the communication device over the second bandWidth 
limited connection based on the second netWork service 
request, sending the netWork service response associ 
ated With the second netWork service request after 
receiving the ?rst netWork service request, after receiv 
ing the second netWork service request and before 
sending the netWork service response associated With 
the ?rst netWork service request. 

15. Computer softWare for a communication device, com 
prising: 

code to establish an uplink connection uniquely associ 
ated With the communication device and uniquely 
associated With an uplink-session identi?er, the uplink 
connection being a Wireless connection; 

code to establish a doWnlink connection uniquely asso 
ciated With the communication device and uniquely 
associated With a doWnlink-session identi?er, the 
doWnlink connection being a Wireless connection; 

code to send a message over the uplink connection Within 
a time period; and 

code to receive a message over the doWnlink connection 
Within the time period. 

16. The computer softWare of claim 15, further compris 
ing: 

code to send a ?rst netWork service request from the 
communication device over the uplink connection; 

code to receive a netWork service response associated 
With the ?rst netWork service request to the communi 
cation device over the doWnlink connection; 



US 2004/0037240 A1 

code to send a second network service request over the 
uplink connection, the code to send the second netWork 
service request being con?gured so that the second 
netWork service request is sent after sending the ?rst 
netWork service request and before receiving the net 
Work service response associated With the ?rst netWork 
service request; and 

code to receive a netWork service response associated 
With the second netWork service request over the doWn 
link connection based on the second netWork service 
request, the code to receive the netWork service 
response associated With the second netWork service 
request being con?gured so that the netWork service 
response associated With the second netWork service 
request is received after receiving the ?rst netWork 
service request, after receiving the second netWork 
service request and before sending the netWork service 
response associated With the ?rst netWork service 
request. 

17. The computer softWare of claim 15, further cornpris 
ing: 

code to reestablish, after the uplink connection being 
ternporarily inoperative, the uplink connection 
uniquely associated With the communication device 
and uniquely associated With the uplink-session iden 
ti?er; and 

code to reestablish, after the doWnlink connection being 
ternporarily inoperative, the doWnlink connection 
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uniquely associated With the communication device 
and uniquely associated With the doWnlink-session 
identi?er. 

18. The computer softWare of claim 15, Wherein: 

the uplink-session identi?er and the doWnlink-session 
identi?er are unique Within a plurality of session iden 
ti?ers associated With a communication netWork to 
Which the communication device is coupled. 

19. The computer softWare of claim 15, Wherein: 

the uplink-session identi?er and the doWnlink-session 
identi?er are unique Within a plurality of session iden 
ti?ers associated With a service application. 

20. The computer softWare of claim 16, Wherein: 

the netWork service response associated With the ?rst 
netWork service request has at least a visual portion. 

21. The computer softWare of claim 15, Wherein: 

the uplink-session identi?er is a Transmission Control 
Protocol/Internet Protocol (TCP/IP) netWork address 
assigned to the communication device for the duration 
of the time period; and 

the doWnlink-session identi?er is a TCP/IP netWork 
address assigned to the communication device for the 
duration of the time period. 


